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t toodpewflMC OTBOCHTCR K odinaeni pcMOKTBO-asonfiiQBBBbix pador ■ Hanpasncsa hi noBbnncBHe 
a^^esTBEHOCTK. Cyrb K30<SpeTeHHH: ciiooo6 3aKnnwrTCff d ncpcEpttnm 30BU BaxpianraHocni o6c^nB0ft 
KOTioHHbf KSHyTpH luiacTbipcu B3 Ac^pMHpycMoA Tpy6w, B3roTOBncBHofi H3 TcpMonnacTswBoro 
uarepaana, aanpsaap . oanBdnoxcaa, a is36biTO«iBoe ^aBiKHiie ooajmaov 3a cner pacamponm 
cauopaaorpeoaxioterocst b caMi^acxmq»DDiitcrocft Marqwanau mnpiiucp, CHTB - cmbcx naecTKOBott jym 
rxipofaix H (^poeboc pa&rr, sorropfaoi aanoimfDor TpytSy to TcpuacuxacnPiBoro Marqwana nepQi 
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Dcacfiptlon lOncaHMc M3o6pcTciuKfl|: >; 

HaoCperensfc OTBOcvrcH k o6iioctb podOBTOo-tcxmmxfsomaiix pa6arr (PMP). a mffnno k cpooci6nM 
fiocscTOBoancmin repueiOTBDCTii o6ciiApba KonoaB. 

ItoecTCB 010006 BDOCTaaoBncraoi repMnmiocTB odnjifthnc wmau, mmamaomitA coyac KonoBBU 



Bpaw Tpyti (HKT) BBxe Hvrepoana HapymeHBH o< VnWRnft « 
^i^ ^iMiHiHi ji m iyi m pacTBopa D HKT npH orspuroM 3«Tpy6H0M npocTpeacTOC. WKUKtcu HKT Bfaone 
pacQCTBoro ypoom rftuxma^jyion^cro pacreopa d cKBajmae. cxpo/^aamfBaime Ta unwmp ymnerD pacreopa 
3a o6c^nHy» KttnoHBy opK 3aKpLrrou 3aTpy6iioM Eipoc^^ 

HqcccTCTKR BHanora aaxnmvaiOTCH d tqm, t«To. Bo-nepeboc npo«ajaKa Tawnoaaq)yK)mcTx» pacreopa b 
aascjioBDoe npocrrpoBCTBO bkusoxba TOJibKo nqn cfaiooKBic wsAuTWBtJU ABBncBBcu. ^ro Bctfeaoiiacao jpisi 
iiejxocnnocTH ocranusoft nacm o6caippxA KonoHsu, BOHaropbix n^a yci^oqaocra TaftmoiiBpyioi&eBX 
uarrepoaTSOB pe^^uTanauocTb onepsajftii se xipesbcxnaeT 60%. 

HaB&uiee ^jnoKBM k B3o(^icTeaiDO in> Toaoraccscoft cynipocni nziTxncTOi cnooo6 ycraaooKH nJiacrupH b 
nrrqieane aerepott iiwmumM o6ciwpoft wutoBma nym ncpaipbrniH ooBbc HcrxpMc i nmuci n Baayipa 
nnacTupoi bs MnwiinpncnA ipytiu c nocncnyiomBu cc paannpeBBeM sa ccbct cxry^amm RsCSuTaMHoro 
1 121. 




I a^^TKBHDCTB pcuofffno-fCMnfliviOHHbix patioT npH offWBpeuc tm nM 

HocTaaneKBaH sa^aisa flo cwe rocTCw Tew» trro d cnooo6c. taunanajon^su ncpcKpfainic soBbc RcncpMcnmtuxrra 
o6r<V?n>nc kojiohh aaayrpK imacrupeu, BbmonHeamdM a mne fle^opMHpycMod Tpy6w, pauiuipame 
nnamipfi no eoeft A'iMBe i^reu coa^aiwi Bsduroqsoro AABncBBR, b Kanocrae A«^^^yeuoft Tpy^ 
Bcnonbarynr TpytSy ks Tep&AMxnacrsFiBaro warepBajxa, a K36biTO<zBoe A>BneaBe oos^anr aa cner 
pacmBpcBBn caM mw jui yc Bo ioineroCR h pa miiupHm nErocg uarqmana. Koropbcu aaliDnHmoT 1776/ k3 
TepMonnacTxnBaro Manvpnana ocpcn nepCKpurscM 30fDd acrepMcnnqniCTK o6cflwaofi KQnoBBbL D Eantcnie 
ampBana waiomayvyr nonicynDiea. a a KaraocTBc ra i i npionr p eBaK M nrr ocgi ■ 
E Marrcpoana HcnoniiayBT CMTB - CMccb B3Be^^ 

I nponsfaDc 3q>ynKHX M&TquuuiOD i/OLanvBtdt oopqnfaOt 
KnqnoK, Ao6fapni Dpapayporo saMWi. Oh 

« P^ ^r^MjpfMinarnfcfft uaTquntfi* j^ammi^ c sqyiofl 
n^imv^ l^m t ^ Mi (pH Q). Hps ^ mmmiiBw nopomKa CMTB c eo^oft otifnaycrcn cycnaaaan (padamui 
cuBCi^ KOTOpaii, 6yny«ai sansra b nmyp. <*nenaaHiidl b o6barre. Donnesaxq^u paspynuaao. c TCHcsBeM 
spcMCBH aoMTUBacrcH. TOcpw<*T. onnocpckccsBO yBemrniBaifcb b o6i>euc yBe7m<(KHs&c o6iiCMa - cncRCiiaic 
TVfipBTonpK F**"" ^" ^ tr i ^ > Ti Bxomsncpix B oocTaB CHTB, iipHBOffHT K passHTBU B mnypc nmparanjaoHHoro 
AaancBBfi ((Sonee 40 Mlla). riqn acActbidcu ra^ipaTaiiiaoHBoro AaencoHff e Tcne odMcra pai wm amcw 

Bom ^cncBano CHTB 3ajnm> b Tpytiy lo Tqw^jMniac mmi uro waTqpHana. to ecTb k» Marrq^ana. 
pa3iifir«iaxnmerocii npv BarpcBaiaai, aarepMemEuqMsarb KOB191I, to <iepe3 1^ « HaNiirrcii pcaxmvc c 
BbiAcnomeu renna b p aumip oiaeM GHTR Tama Bbg^cnncTcsi ^ ocr a 'n w g o . iTo6bi pasorperb TpytJy floUO - 
120^ a STO Bbime masrpanyph^ npx Koropoft. Haripm/rp, aonBsnmta pasufimmsi k nposrarvKT 
DOofaimeHHyio TesyuBcrbL TfortSa yscnviBBacTCsi AHBMcrpc to paspyinamH, h b cnyuae cc 
cpcT^papvrenbHoro cayoca a csaaxBHy d aoay Htrq mem*muctM o6ca?lwoft KoixoBBbc c BamraM 
npuMRuaeiCft k o6c^nBoft KoncBHe, TtptsannmytufmuA uarqaaan npoBHKaer b cflmqanx Tpetq^Hy > nocne 
OKonasBfi pfawnyta ■ Btupuamoanfoi TCMZitparxypbi saraqij^^eBacT h otwuKmuncT Bay^cxBj^ iraonnuyiio 
inntipcii^meBgft B diScBmnoA kotiqbbc 

llpncep pcaiUDamB. npcnonnoiKKM. <rro sa rnytiniie 400 u 9scanfma]faaamaM BionDOBa/piaMCTpou 146 
c Toimpmoa creaoK a um meer ' ty e uguiy ii iy p i iHna 2 m a flmmoa 2 u. 



Eepyr nonBynoKBoayn rpyfSy ;inBBoft 4 u c BapyKHboi iprayccTpou aa 2 loi 1 
AiuattTpa fArnfffitm KnTMnnw b nRtpeane Bcrepucrrnnocni (rx. 128 aim) b TanmBBoft ctcbob 6-8 uu. 
SamymaioT hidkhmA kobo^ Tpy6, roroBRT cycnaoaio CMTB. ^ktv 6cpyT WO xr iwpnmiia ■ SO Ji 
TexHBqecKoA sofj^ CycaessBD oa nHuaay r a imasmmamBym TpytSy. repMCTB3Hpyx>r BepXBBft xoao^ Tpy<S h 

Ba Konomte HKT arm Tpocrae ipytiy cnycxajor e Sony HercpucmHocrii o6ca/;Hoft Konomiu. 

Mepes IjS <i Ha^oraaercH peasmtH h npoworqffHT pa3orpco h psoffyvaimc nojnpTgji ca oBOft Tpy6fac snnoTb 

ouDp i i a o a i uB am H 00 cxeaKaMH o6canHofi HOJioBHbi. Bojice roro, nocsMiusy uarrqnian Tpy6u 

paouBr^Mfi, oa igxunmacT h b Tpcaomy, TaicKM otipannu /lonomntreiiuno ee pepuemaiqiycT. 
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nocnc OKovxaHKR pram pro. HOTOpan npoTocacT 0J5 * 1.0 cKOauay ocranniDOT o nosoc sa 4 > 5 k 
BoocToaosjzoiHH TttioepaTypM b aarocpAcoaHixH oonsmiTieaQsaft ipy^u. Sotcm kojiobi^ HKT tan 
Tpoctoc. Ba KOTOpfacx OTxacTfafpb 6bin cf^c^cB D cnuuKXHy* nry^HgUBPT Ha noDqucBacTb. B CKBaxmsy 
cnytzftOT KonoBHy tiypmbsiA Tpy€ c uanarafiapa^^ 

repMcmpyravie yanu h owcpsBuoe nDnBsnoxcaoooft TpytSt*. KonoBBy tfyimnuw xpytS ntvynfuairyr. 

npOII38(y|RT OOpeOOOBKy o6c^^pcoft KOflOHHbC COTHaCaft J^flCTPyBHHfHi ""t^'yjfWTff*"" 

npcKMyn^pcTBa npqyiarackjoro cinoo6a ocnoouoapioi sa tom, mo a **^^|f"^ ciwoHirr 

B3GjnpyeTCfl fionce a^ncno sa cuer npoBMOioBemvt uarepaansL nnacTbipR d csbii; worn ipmum y. K TOMy 
JKC nnacTfaipb b3 ciuf ivi bsockoto MaTcpaana nfuuvux^otoCt tss xas bc nomoepscB soppooHB. 

McToqmiBH HB^opuaqpa: 1. Bnaacaa^ B.A.. yft<cT6ac8 B.r. Ck^aaiMHBK Macitpa no KamrTOJibBouy 
peuoBiy csBaxHB. H.. H<npa. 1385. c.163. 

2. AfiTOpCKoe Cfii^ieTcnbCTBO N 1601330. COGP, kil E 21 B 29/20, 1990 - upo r wmu . 

a KuL'iyyBMMR no apaueacHBia cuncK aaaocTKoaofl jffltt ropHbix a <Sypoeiiix pa5oT (CHTE). Ham. AO 
*CrpoftMiiTcpgiwii^» 7 <s. 
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dalma l^puyna B3o6peTeBHH|: 



1. CD00C16 BoocTMBoancaxii ix|iiAeiiim 
BerqnmviBocni BSSjfipK luiacrbCpeM. 
nnacTfaipii 00 eoefl jvuuk nyrcM coanami 




X HoixoaB, BSJ iWMi qdl nrpfitpwrnc aoBbi 



jie^apMqpyaiDft T^yiui acoamajnT Tpy<^ n TepMonnacrvmoro Manrepoaiw, a matSuvanax fiasncBBc 
aaroiOTirr'ipytfy w^y^ 

2. C&0006 00 n.1, VTWKmaoQdkx rac vro b kwhctoc TqjMOcnacmniHQro uarqiBana urmmn ym' 
ntuiB9Tvnes. 

3. CX10C106 DO nnJ K 2, oTfuriaioxiTiftcii xeu, «ito a KafcocToe caiiopaaorpesaxin^crctcfl b 
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Drawlngfs) (McpreMsl: 



XapaKrepMCTMKa C^VB 



XapaicreDMGTMKa 


3HaMeHMe 


1. BQAO-CMeoeeoe OTHotueHMe cycneH3MM 


0.3 


2. PacxQA nopounca Na 1 o6^>eMa, t 


1.8 


3. PacreicaeMOCTb no KOHycy AaHMM. cm 


20.0 


4. nnoTHocTb cycneH3MM. r/cM 


1.8 


5. BpeMfl Havana peaKUHM rMAparauMH npn 




TeMneparype 20-25*C. um 


ORonoQO 


6. TeMneparypa caMopaaorpeBaHMsi. 


6onee 100 


7. CiienneHMe icaMHfl c Tpy6oA, MRa 


5.0 


8. ConpoTHoneHMe KaMHn (t)HnbTpauHM boau. MHa 


6onee 60.0 


9. flafineHMe npu iiacuiMpeHMM. MRa 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-K:ompressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
fomi of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is^made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is appUed mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflainmable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 V^ hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above flie temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixtiu-e for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this maimer it seals it 
additionally. 

After the reaction, which takes from Vi to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the puipose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the. instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 19S5»p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykli robot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method tinder Item 1, which is characterized by the fact that polyethylene is used as 
thennoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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